Effect of wall shear stress on intimal thickening of arterially transplanted autogenous veins in dogs.
To determine whether or not changes in wall shear stress play a determinant role in the induction of hyperplasia of intimal tissue of arterially transplanted vein grafts, we developed two models of canine femoral arteries. Wall shear stress was defined by variation of wall shear stress (tau-variation) in the cardiac cycle, with the use of a newly designed computational flow waveform analyzer. In the group I model autogenous vein grafts were implanted under flow conditions of 79.7 +/- 3.2 ml/min of the normally high flow rate with 33.1 +/- 1.9 dynes/cm2 of low tau-variation. In the group II model grafts were implanted under conditions of 2.9 +/- 1.8 ml/min of low flow rate with 178.8 +/- 11.0 dynes/cm2 of normally high value of tau-variation. The intimal thickness of 259 +/- 36 microns 4 weeks after implantation in group I was statistically significant compared with that of 31 +/- 14 microns in group II (p less than 0.005). Our study revealed that change in wall shear stress and not the rate of blood flow is the essential hemodynamic factor related to intimal hyperplasia.